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Q1. 
Gold, which has a density of 19.32 g/cm3, can be pressed into a thin sheet or drawn 
out into a long wire. If a sample of gold with a mass of 26.57 g is pressed into a sheet 
of 1.100 µm thickness, what is the area of the sheet? 

 
A) 1.250 m2 

B) 1.430 m2 

C) 1.132 m2 

D) 1.030 m2 

E) 1.530 m2 

Ans:  
𝑉𝑜𝑙𝑢𝑚𝑒 𝑉 =  

𝑚𝑎𝑠𝑠 𝑚
𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝜌

= 𝐴𝑟𝑒𝑎 𝐴 × 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑡 ⇒ 𝐴 =  
𝑚
𝜌𝑡

 
 

𝐴 =  
26.57 × 10−3

19.32 × 103 × 1.1 × 10−6
= 1.250 𝑚2 

 
Q2. 

A particle starts from the origin at t = 0 and moves along the positive x axis. A graph 
of the velocity of the particle as a function of time is shown in Figure 1. What is the 
average velocity of the particle between t = 1.0 s and t = 5.0 s? 

 
 

A) + 3.5 m/s 
B) – 1.1 m/s 
C) + 2.7 m/s 
D) – 7.2 m/s 
E) + 8.7 m/s 

Ans:  

𝑉𝑎𝑣𝑔 =  
∆𝑋
∆𝑡

=  
𝐴𝑟𝑒𝑎  + 𝐴𝑟𝑒𝑎  + 𝐴𝑟𝑒𝑎  + 𝐴𝑟𝑒𝑎  + 𝐴𝑟𝑒𝑎 

5 − 1
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

=  
2 + 1 × 2

2 + 8 + 1 × 2
2 + 2

4
=  

14
4

= 3.5 m/s 

Figure 1 

2 4 

1 

3 

5 
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Q3. 
A car is driven east for a distance of 50 km, then north for 30 km, and then in a 
direction 30° east of north for 25 km. Calculate the magnitude of the car’s total 
displacement from its starting point. 

 
A) 81 km 
B) 55 km 
C) 97 km 
D) 35 km 
E) 11 km 

 
Ans:  

𝑇𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝐷��⃗ = 50𝚤 + 30𝚥 + 25 cos 30𝚥 + 25 sin 30𝚤  

𝐷��⃗ =  (50 + 25 sin 30)𝚤 + (30 + 25 cos 30)𝚥 

𝐷��⃗ = 62.5 𝚤 + 51.65 𝚥  ⟹  |𝐷| =  �(62.5)2 + (51.65)2 = 81.08 𝑚 ≈ 81 𝑘𝑚 
 
Q4. 

A ball is thrown horizontally leftward from the left edge of a roof, at height h =15.0 m 
above the ground. The ball hits the ground at a distance d = 25.0 m from the building, 
as shown in Figure 2. Find the speed of the ball when it hits the ground. (Ignore air 
resistance). 

 
A) 22.3 m/s 
B) 17.2  m/s 
C) 14.3 m/s 
D) 32.8  m/s 
E) 42.9 m/s 

Ans:  

�𝑣𝑓𝑦� = �𝑣1𝑦2 − 2𝑔𝑦 = �−2𝑔ℎ = √2 × 9.8 × 15 = 17.14 𝑚/𝑠;  𝑣𝑓𝑦 = −17.14 𝑚/𝑠 

 
 
 

𝑣𝑓𝑥 =  
𝑑
𝑡

=  
25

1.75
= 14.3 𝑚/𝑠 

 

�𝑣𝑓� = �𝑣𝑓𝑥2 + 𝑣𝑓𝑦2 = �(14.3)2 + (−17.14)2 = 22.3 𝑚/𝑠 

 
 
 
 
 
 
 
 

30° 
25 km 

30 km 

50 km 

Figure 2 

𝑡 =
𝑣𝑓𝑦 − 𝑣𝑖𝑦

−𝑔
=
𝑣𝑓𝑦
−𝑔

=  
−17.14
−9.8

= 1.75 𝑠 
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Q5. 
Figure 3 shows an initially stationary block of 1.00 kg mass on a rough floor. A force
F


, of magnitude 4.90 N and making an angle θ = 20.0° with the horizontal, is then 
applied to the block.  What is the magnitude of the acceleration of the block across the 
floor if the coefficient of kinetic friction µk = 0.300? 

 
A) 2.17 m/s2 

B) 3.62 m/s2 

C) 5.73 m/s2 

D) 1.55 m/s2 

E) 1.01 m/s2 

Ans:  
 ∑𝐹𝑥 = 𝐹𝑐𝑜𝑠θ − 𝑓𝑘 − 𝑚𝑎 = 0 
 

𝑎 =
𝐹𝑐𝑜𝑠θ − 𝜇𝑘𝑁

𝑚
 ;  𝑏𝑢𝑡 �𝐹𝑦 = 𝑁 + 𝐹𝑠𝑖𝑛θ −𝑚𝑔 = 0 

 
𝑁 = 𝑚𝑔 − 𝐹𝑠𝑖𝑛θ  

 

𝑎 =  
𝐹𝑐𝑜𝑠θ − 𝜇𝑘(𝑚𝑔 − 𝐹𝑠𝑖𝑛𝜃)

𝑚
 

 

𝑎 =  
4.9 × cos 20 − 0.3(1 × 9.8 − 4.9 × 𝑠𝑖𝑛20)

1
= 2.17 𝑚/𝑠2 

 
 
Q6. 

In Figure 4, block A with 4.0 kg mass and block B with 6.0 kg mass, lying on a 
frictionless horizontal surface, are connected by a string of negligible mass. When a 
single force of magnitude 29BF N= acts on block B, then both blocks move with a 
constant acceleration. What is the tension in the string? 

 
A) 12  N 
B) 16  N 
C) 33  N 
D) 9.1 N 
E) 3.9 N 

Ans:  
 

𝑎 =  
𝐹𝐵

𝑚𝐴 + 𝑚𝐵
=  

29
4 + 6

= 2.9 𝑚/𝑠2 

 
𝐹𝐵 − 𝑇 =  𝑚𝐵𝑎 ⇒ 𝑇 =  𝐹𝐵 − 𝑚𝐵𝑎 = 29 − 6 × 2.9 = 11.6 ≈ 12 N 

 
 
 
 
 

Figure 3 

Figure 4 

Fsinθ 

Fcosθ 

mg 

N 

𝑓𝑘 

a 
T 𝐹𝐵 
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Q7. 
A 5.00 kg block moves in a straight line on a horizontal frictionless surface under the 
influence of a single force that varies with position x as shown in Figure 5. If the 
block has a speed v = 3.00 m/s at x = 0.00 m, find the speed of the block at x = 8.00 
m. 

 
 

A) 4.36 m/s 
B) 2.16 m/s 
C) 3.62 m/s 
D) 7.73 m/s 
E) 9.55 m/s 

Ans: 
 
 
 

∆𝐾 =
1
2
𝑚 �𝑣𝑓2 − 𝑣𝑖2� = 𝐴𝑟𝑒𝑎 = 25  

 

𝑣𝑓 =  �
2 × 25 + 𝑣𝑖2

𝑚
=  �

50 + 9
𝑚5

= 4.36 𝑚/𝑠 

 
Q8. 

A block of mass m = 2.00 kg is placed against a spring on a frictionless incline 
making an angle θ = 30.0° with the horizontal, as shown in Figure 6 (The block is not 
attached to the spring). The spring, with spring constant k = 1.96×103 N/m, is 
compressed 20.0 cm and then released. What is the maximum distance along the 
incline that the block will travel from the release point to its highest point on the 
incline? (Ignore air resistance) 

 
A) 4.00 m 
B) 5.81 m 
C) 2.12 m 
D) 3.00 m 

E) 7.55 m 
Ans: 
 
  
 𝑈𝑔𝑖 + 𝑈𝑠𝑖 = 𝑈𝑔𝑓 + 𝑈𝑠𝑓 
 

1
2
𝑘𝑥2 = 𝑚𝑔ℎ = 𝑚𝑔𝑑𝑠𝑖𝑛𝜃 

 

𝑑 =
𝑘𝑥2

2𝑚𝑔𝑠𝑖𝑛𝜃
=  

1960 × (0.2)2

2 × 2 × 9.8 × 𝑠𝑖𝑛30
= 4.00 

 
 

∆𝐾 =  𝑊 = 𝐴𝑟𝑒𝑎;   [𝐴𝑟𝑒𝑎]0−8𝑚 = 2 × 10 +
2 × 10

2
+ 0 −

2 × 5
2

= 20 + 10 − 5 = 25  𝐽 
 

Figure 5 

Figure 6 

θ 

d 

θ 

h = dsinθ 
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Q9. 
A 4.0 kg block sliding on a frictionless surface breaks into two parts of equal masses. 
One part moves with a velocity of 3.0 m/s, due north, and the other part moves with a 
velocity of 5.0 m/s, 30° north of east. What was the initial sliding speed of the block? 
(Ignore air resistance) 

 
A) 3.5 m/s 
B) 2.2 m/s 
C) 1.9 m/s 
D) 4.2 m/s 
E) 5.1 m/s 

Ans: 
 
 
 
  

𝑣⃗𝑖 =  �
3
2

+
5
2
𝑠𝑖𝑛30�  ȷ⃗ +

5
2
𝑐𝑜𝑠30 ı⃗ = 2.75 ȷ⃗ + 2.17 ı⃗  

 
|𝑣𝑖| =  �(2.75)2 + (2.17)2 = 3.50 𝑚/𝑠  

 
Q10. 

The angular speed of an automobile engine is increased at a constant rate from 1500 
rev/min to 3000 rev/min in 12 s. How many revolutions does the engine make during 
this 12 s interval? 

 
A) 4.5×102 rev 
B) 2.9×102 rev 
C) 3.8×102 rev 
D) 5.5×102 rev 
E) 6.1×102 rev 

Ans: 

∆𝜃 =  𝜔𝑎𝑣𝑔 ×   ∆𝑡 =  
𝜔𝑖 + 𝜔𝑓

2
×  ∆𝑡 =  

1500 + 3000
2

×
12
60

=  450 = 4.5 × 102 rev 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

m𝑣⃗𝑖 =
m
2

3ȷ⃗ +
m
2

5sin30ȷ⃗ +
m
2

 5cos30ı⃗ 
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H

P

Figure 7

H

Q11. 
A thin uniform rod of length 0.75 m and mass 0.42 kg is suspended freely from one 
end. It is pulled to one side and then allowed to swing vertically like a pendulum. 
When its center of mass is at its lowest position, the rod has an angular speed of 4.0 
rad/s. What is the maximum height H (as shown in Figure 7) above this lowest 
position to which the center of mass will rise? (Neglect friction and air resistance) 

 
A) 0.15 m 
B) 0.10 m 
C) 0.35 m 
D) 0.22 m 
E) 0.05 m 

Ans: 
𝐾𝑖 + 𝑈𝑔𝑖 = 𝐾𝑓 +  𝑈𝑔𝑓 ⇒ 𝐾𝑟𝑜𝑡−𝑖 = 𝑈𝑔𝑓 

 
1
2
𝐼𝑝𝜔2 = 𝑀𝑔𝐻 

 
 
 
 

𝐻 =  
𝐿2𝜔2

6𝑔
=  

(0.75)2 × 16
6 × 9.8

= 0.153 𝑚 

 
Q12. 

A 150 kg uniform solid sphere rolls along a horizontal floor so that the sphere’s center 
of mass has a speed of 0.150 m/s. How much work must be done on the sphere to stop 
it? 

A) – 2.36 J 
B) – 5.11 J 
C) – 3.15 J 
D) – 4.54 J 
E) – 1.05 J 

Ans: 

𝑊𝑎𝑝𝑝 = ∆𝐾 =  𝐾𝑟𝑜𝑡−𝑓 − 𝐾𝑟𝑜𝑡−𝑖 =  −𝐾𝑟𝑜𝑡−𝑖 = −
1
2
𝑀𝑣𝑐𝑜𝑚2 −

1
2
𝐼𝜔2  

 
 

 
 

𝑊𝑎𝑝𝑝 = −2.36 J 
 
 
 
 
 
 
 

1
2
𝑀𝐿2

3
𝜔2 = 𝑀𝑔𝐻 

 

𝑊𝑎𝑝𝑝 =  −
1
2
𝑀𝑣𝑐𝑜𝑚2 −

1
2

 
2
5

 𝑀𝑅2 ∙  
𝑣𝑐𝑜𝑚2

𝑅2
=  −

7
10

𝑀𝑣𝑐𝑜𝑚2 = −
7

10
× 150 × (0.15)2 
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Figure 8

Q13. 
In Figure 8 a uniform beam with a weight of 60 N and a length of 3.0 m is hinged at 
its lower end. A horizontal force F


of magnitude 55 N acts at its upper end. The beam 

is held in static equilibrium vertically by a cable that makes an angle θ = 27° with the 
horizontal and is attached to the beam at height h = 2.5 m. What is the tension in the 
cable? 

 
A) 74  N 
B) 47 N 
C) 32  N 
D) 87 N 
E) 91 N 

Ans: 
 
 
 
 
 
 
 
𝑇𝑎𝑘𝑖𝑛𝑔 𝑚𝑜𝑚𝑒𝑛𝑡 𝑎𝑏𝑜𝑢𝑡 𝑂 �𝜏0 = 𝑇𝑐𝑜𝑠𝜃 × ℎ − 𝐹𝐿 = 0 

 

𝑇 =  
𝐹𝐿

ℎ𝑐𝑜𝑠𝜃
=  

55 × 3
2.5 × cos 27

= 74 𝑁 
 
Q14. 

Four particles, each with mass m, are arranged symmetrically about the origin on the x 
axis. A fifth particle, with mass M, is on the y axis as shown in Figure 9. The 
direction of the net gravitational force on M is along: 

 
 

A) ĵ−  
B) î−  
C) ĵ+  
D) î+  
E) none of other answers 

Ans: 
 ∑𝐹𝑥 = 0 
 

�𝐹𝑦 = −�𝐹𝑦−𝑛𝑒𝑡�𝚥 
 
 
 
 
 
 

L 

h = 2.5 m  

F= 55 N 

Tcosθ 
θ 

θ 
O 

T 
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Q15. 
In Figure 10, two point particles are fixed on an x axis separated by distance d = 3.50 
m. Particle A, located at the origin, has mass mA = 1.00 kg and particle B has mass mB 
= 3.00 kg. A third particle C, of mass mC = 75.0 kg is to be placed on the x axis and 
near particles A and B. At what x coordinate should C be placed so that the net 
gravitational force on particle A from particles B and C is zero? 

 
A) –17.5 m 
B) +21.1 m 
C) +17.5 m 
D) –21.1 m 
E) –12.5 m 

Ans: 
 ∑𝐹𝐴 = 0 ⇒  |𝐹𝐶𝐴| =  |𝐹𝐴𝐵|  
 
 
 
 

|𝑋| = 𝑑�
𝑚𝑐

𝑚𝐵
 = 3.5 × �75

3
= 3.5 × 5 = 17.5 =  −17.5 𝑚 

 
Q16. 

A uniform spherical planet of radius 500 km has a gravitational acceleration of 3.0 
m/s2 at its surface. With what speed will an object hit the planet’s surface if it is 
released (vinitial = 0) from 1000 km height above the surface? 

 
A) 1.4 km/s 
B) 2.5 km/s 
C) 3.2 km/s 
D) 1.9 km/s 
E) 2.0 km/s 

Ans: 
 𝐸𝑖 =  𝐸𝑓 
 
 
 
 

𝑣𝑓2 = 2𝐺𝑀 �
1
𝑅𝑜

−
1
𝑅𝑖
� = 2𝐺𝑀 �

𝑅𝑖 − 𝑅𝑜
𝑅𝑖𝑅𝑜

� ;  

 
 
 
 
 
 
 
 

Figure 10 

𝐺𝑚𝑐𝑚𝐴

𝑥2
=  
𝐺𝑚𝐴𝑚𝐵

𝑑2
⇒
�𝑚𝑐

𝑋
= √𝑚𝐵

𝑑
 

𝑅𝑖 = 1000 + 500 = 1500 𝑘𝑚 

𝑅𝑜 = 500 𝑘𝑚 
𝐺𝑚
𝑅𝑜2

= 𝑎 𝑔 ⇒ 𝐺𝑀 = 𝑎𝑔𝑅𝑜2 

𝑎 𝑔 = 3𝑚/𝑠2  = 3 × 10−3 𝑘𝑚/𝑠2 

1
2

 𝑚𝑣𝑖2 −
𝐺𝑚𝑀
𝑅𝑖

=  
1
2

 𝑚𝑣𝑓2 −
𝐺𝑚𝑀
𝑅𝑜

 (𝑣𝑖 = 0) 

𝑣𝑓 =  �
2𝐺𝑀
𝑅𝑖𝑅𝑜

(𝑅𝑖−𝑅𝑜) = �
2 × 𝑎𝑔𝑅𝑜2

𝑅𝑖𝑅𝑜
(𝑅𝑖−𝑅𝑜) 

 

𝑣𝑓 =  �
2 × 𝑎𝑔 × −𝑅𝑜

𝑅𝑖
(𝑅𝑖−𝑅𝑜) =  �

2 × 3 × 10−3 × 500
1500

(1500 − 500) = √2 = 1.4 𝑘𝑚/𝑠 

𝑚𝑐 𝑚𝐴 𝑚𝐵 

𝑋 𝑑 

y 
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Q17. 
A 20.0 kg satellite moves on a circular orbit around a planet of mass M = 4.06×1024 
kg with a period of 2.40 h. What is the radius of the orbit of the satellite? 

 
A) 8.00×106 m 
B) 4.32×106 m 
C) 1.11×106 m 
D) 5.57×106 m 
E) 9.34×106 m 

Ans: 

T2 =  
4π2

GM
× r3  ⇒ r =  �

GMT2

4π2
�

1
3
 

 

r =  �
6.67 × 10−11 × 4.06 × 1024 × (2.4 × 3600)2

4π2
�
1/3

= 8.00 × 106 m 

 
Q18. 

A U-tube has dissimilar arms. The diameter of one arm is twice the diameter of the 
other arm. It contains an incompressible fluid and is fitted with a sliding piston in 
each arm, with each piston in contact with the fluid. When the piston in the narrow 
arm is pushed down a distance d, the piston in the wide arm rises a distance: 

 
A) d/4 
B) 2d 
C) d/2 
D) d 
E) 4d 

Ans: 
 
 
 

d = 4d′ ⇒ d′ =
d
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vnarrrow =  Vwider  ⇒  πr2 × d = π(2r)2 × d′ 
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Q19. 
A column of oil of height 70.0 cm supports a column of an unknown liquid as shown 
in Figure 11 (not drawn to scale).  Assume that both liquids are at rest and that the 
density of the oil is 840 kg/m3.  Determine the density of the unknown liquid. 

 
A) 2.18×103 kg/m3 

B) 3.62×103 kg/m3 

C) 2.96×103 kg/m3 

D) 1.23×103 kg/m3 

E) 1.09×103 kg/m3 

Ans: 
  
 
 

𝜌𝑥 =
𝜌𝑜𝑖𝑙 × ℎ𝑜𝑖𝑙

ℎ𝑥
= 840 ×

0.7
0.27

= 2.18 × 103𝑘𝑔/𝑚3 

 
 
Q20. 

A disk made of lead (diameter = 9.0 cm, height = 7.0 cm, density = 11.3×103 kg/m3) 
floats in a container, which is filled with mercury (density = 13.6×103 kg/m3) as 
shown in Figure 12. What is the depth x by which the disk sinks in mercury? 

 
A) 5.8 cm 
B) 4.3 cm 
C) 1.2 cm 
D) 6.8 cm 
E) 3.7 cm 

Ans: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 

𝑃𝐴 + 𝜌𝑜𝑖𝑙 × 𝑔 × ℎ𝑜𝑖𝑙 = 𝑃𝐴 + 𝜌𝑥 × 𝑔 × ℎ𝑥 

Figure 12 

𝜋𝑟2 × ℎ × 𝜌𝑝𝑏 × 𝑔 = 𝜋𝑟2 × 𝑥 × 𝜌𝐻𝑔 × 𝑔 

𝑥 = ℎ ∙  
𝜌𝑝𝑏
𝜌𝐻𝑔

= 0.07 ×
11.3 × 103

13.6 × 103
= 0.058 𝑚 = 5.8 cm 

𝑚𝑃𝑏 × 𝑔 = 𝑉𝑠𝑢𝑏𝑚𝑒𝑟𝑔𝑒𝑑 + 𝜌𝐻𝑔𝑥 × 𝑔 
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Q21. 
The intake of the pipe shown in Figure 13 has a cross-sectional area of 0.74 m2 and 
the water from the reservoir flows into the pipe at a speed of 0.40 m/s. At the outlet, a 
distance D = 180 m below the intake, the cross-sectional area of the pipe reduces to 
0.03 m2 and the water flows out of the pipe into a generator building. What is the 
pressure difference between the outlet and intake of the pipe? 

 
A) 1.7×106 Pa 
B) 2.9×106 Pa 
C) 4.3×106 Pa 
D) 1.1×106 Pa 
E) 3.2×106 Pa 

Ans: 

𝑃𝑖𝑛 + 𝜌𝑔𝐷 +
1
2
𝜌𝑣𝑖𝑛2 = 𝑃𝑜𝑢𝑡 +

1
2
𝜌𝑣𝑜𝑢𝑡2   

𝑣𝑖𝑛𝐴𝑖𝑛 = 𝑣𝑜𝑢𝑡 ∙ 𝐴𝑜𝑢𝑡  ⇒ 𝑣𝑜𝑢𝑡 =  𝑣𝑖𝑛 ∙
𝐴𝑖𝑛
𝐴𝑜𝑢𝑡

= 0.4 ×
0.74
0.03

= 9.87 𝑚/𝑠 

𝑃𝑜𝑢𝑡 − 𝑃𝑖𝑛 = 𝜌𝑔𝐷 +
1
2

 𝜌(𝑣𝑖𝑛2 − 𝑣𝑜𝑢𝑡2 ) 

𝑃𝑜𝑢𝑡 − 𝑃𝑖𝑛 = 103 × 9.8 × 180 +
1
2

× 103 × ((0.4)2 − (9.87)2) = 1.71 × 106 Pa 
 
Q22. 

Which of the following relationships between the acceleration a  and the displacement 
x  of a particle represents a simple harmonic motion (SHM)? (I) 0.1a x= , (II) 

2100a x= , (III) 10a x= − , (IV) 25a x= −  
 

A) III 
B) I 
C) IV 
D) II 
E) None of the other answers 

Ans: 
 A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13 



Phys101 Final-141 Zero Version 
Coordinator: Dr. A. Naqvi Monday, January 05, 2015 Page: 12 
 
 

King Fahd University of Petroleum and Minerals 
Physics Department  c-20-n-25-s-0-e-1-fg-1-fo-1 
 
 

Q23. 
The equation x = 6.0 cos([π rad/s] t + π/3 rad), where x is in meters and t is in 
seconds, describes the simple harmonic motion of a body. What is the speed of the 
body at t =1.0 s? 

 
A) 16 m/s 
B) 11 m/s 
C) 14 m/s 
D) 22 m/s 
E) 27 m/s 

Ans: 

𝑣 =
𝑑𝑥
𝑑𝑡

= −6𝜋𝑠𝑖𝑛 �𝜋𝑡 +
𝜋
3
� 

  

𝑣(𝑡 = 1𝑠) = −6𝜋𝑠𝑖𝑛 �𝜋 +
𝜋
3
� = −6𝜋𝑠𝑖𝑛 �

4𝜋
3
� = 16.3 m/s 

 
Q24. 

Figure 14 shows the kinetic energy K of a simple harmonic oscillator (horizontal 
mass-spring system) versus its position x. What is the spring constant of the harmonic 
oscillator? 

 
A) 2.5×103 N/m 
B) 1.3×103 N/m 
C) 1.1×103 N/m 
D) 3.7×103 N/m 
E) 3.5×103 N/m 

Ans: 

𝐸 = 𝐾𝑚𝑎𝑥 = 𝑈𝑚𝑎𝑥 =  
1
2
𝑘𝑥𝑚𝑎𝑥2  

 

𝑘 =  
2𝐾𝑚𝑎𝑥
𝑥𝑚𝑎𝑥2 =  

2 × 18
(0.12)2 = 2500𝑁/𝑚 = 2.5 × 103 𝑁/𝑚 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 
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Q25. 
A thin uniform rod of 0.50 kg mass  swings vertically in simple harmonic motion 
about an axis that passes through one end of the rod and is perpendicular to the plane 
of the swing. The rod swings with a period of 1.1 s.  What is the length of the rod? 

 
A) 0.45 m 
B) 0.02 m 
C) 0.33 m 
D) 1.1 m 
E) 2.4 m 

Ans: 
 
 
 
 

𝐿 =  
3𝑔

8𝜋2
𝑇2 =  

3 × 9.8 × (1.1)2

8𝜋2
= 0.45 m 

 
  

𝑇 = 2𝜋�
𝐼

𝑚𝑔ℎ
=  2𝜋�

𝑚 𝐿/3
𝑚𝑔 𝐿/2

=  2𝜋�
2
3
𝐿
𝑔

= �
8𝜋2𝐿

3𝑔
 

 

2 4 


